In vivo deletion analysis of the architecture of a multiprotein complex of translation initiation factors.
Protein complexes play a critical role in virtually all cellular processes that have been studied to date. Comprehensive knowledge of the architecture of a protein complex of interest is, therefore, an important prerequisite for understanding its role in the context of a particular pathway in which it participates. One of the possible approaches that has proven very useful in characterizing a protein complex is outlined in this chapter using the example of the eukaryotic initiation factor 3 (eIF3) and some of its binding partners. eIF3 is one of the major players in the translation initiation pathway because it orchestrates several crucial steps that ultimately conclude with formation of the 80S ribosome where the anticodon of methionyl-tRNA(i)(Met) base-pairs with the AUG start codon of the mRNA in the ribosomal P-site. We previously demonstrated that, in the budding yeast Saccharomyces cerevisiae, eIF3 closely cooperates with several other eIFs to stimulate recruitment of methionyl-tRNA(i)(Met) and mRNA to the 40S ribosome and that it forms, together with eIFs 1, 2, and 5, an important intermediate in translation initiation called the multifactor complex (MFC). Here, we summarize the fundamental procedure that allowed in-depth characterization of the MFC composition and identification of protein-protein interactions among its constituents. Primarily, we describe in detail in vivo purification techniques that, in combination with systematic deletion analysis, produced a 3D subunit interaction model for the MFC. Site-directed clustered-10-alanine-mutagenesis (CAM) employed to investigate the physiological significance of individual interactions is also presented. The general character of the entire procedure makes it usable for first-order structural characterization of virtually any soluble protein complex in yeast.